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OBJECTIVE

1) DEVELOP ACCURATE THERMAL
LEAK CORRECTION IN 1.6 um
2) EVALUATE PAST CORRECTIONS
- Ignatov-Stowe 2000 (ED1)
(linear R4/Rs, quadratic 60)
- IS00 w/Barnes-Stowe 2001 (ED2)
(linear R4 when Tp>113K)
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PROPOSED VS PAST CORRECTIONS

- systematic error (bias) removed

- random error minimized/uniform/gaussian

- trends (time/geography & view
angle/thermal channels) reduced
- Ch2 noisy:ct; ~0.01 (~10% of typical t,)

Numerical Estimates: 5t~1/6x3A(%)

Feb98
(Ch2)

ORIGINAL: +0.15/0.025

IS00: +0.00/0.015
Is00+BS01: +0.00/0.015

PROPOSED: +0.00/0.009

Apr98
(Ch2)

ORIGINAL: +0.12/0.015

IS00: -0.03/0.012
IS00+BS01: +0.03/0.012
PROPOSED: +0.00/0.008

Feb98
(Ch1)

ORIGINAL: +0.006/0.002
PROPOSED: -0.000/0.001

Apr98
(Ch1)

ORIGINAL: +0.005/0.002
PROPOSED: +0.000/0.001
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CONCLUSION

VIRS Chl1&2 Nighttime Signals Parameterized
* Systematic Error: 51<1x107

e Time/Angle/Geography Trends: Significantly Reduced

e Random Error: ~ Normally Distributed
e Residual Error: Equivalent to 61,~0.01

SSE/Ed2B

e Chl&2: Independent Channel (2" Gen) Solution
e Chl: Biased high with respect to AVHRR
e Ch2: IS00+BS01

PLANS

e Proposed Thermal Leak Correction: Peer-review
(AGU’02 Spring Meeting; Submit to JTECH)

e 8 months of SSF: Correct 1.6 um for Thermal Leak

e Resolve VIRS/AVHRR Difference

e Readiness for EA2C reprocessing
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PREMISES

Why Expect Improvement?

o Clear-Sky Data Only
(Before: All-Sky)

e Explicit Accounting for Temporal Instability
(Before: Assume Stable)

e R,/R5/0 dependencies: Principal Component Analyses
(Before: Analytical Functions)

PRINCIPLES

“How-t0”’s of the Proposed Correction

o A=t (T;0); A=1,(T;0,R4Rs5).

o f; and f,: better tabulated than approximated analytically.

o f; and f,: time-specific (due to instability).
Time increment: orbit (sub-orbital variability not resolved).

o f,: filling in 3-dimensional space 6/R,/R5 on orbital basis
problematic. Assume: variables can be separated.

e PCA: separate signal/noise, smooth out in 6/R,/R5 space.

e Time series of PCs: smooth out in time (moving average).
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CH1 ORBITAL MEAN ANGLE DEPENDENCE

A%

FEB 98 VIRS CH1: VIEW ANGLE
EXAMPLES OF ORBITAL MEAN

0.04 g TR
Feb 06:(19 GMT) &

0.00

=

=G0

VIEW ANGLE

=30 0 30

FEB/APR 98 VIRS CH1 VIEW ANGLE
MEAN ANGLE DEPENDANCE

A%

0.04 42 B
l1|-

LT
e,
gy
L] o
Lo

0.00 Lo

=60 =30 0 30 60

VIEW ANGLE

A%

APR 98 VIRS CH1: VIEW ANGLE
EXAMPLES OF ORBITAL MEAN

u_m s ..A...UE..

i i
P . | | = x, - T[ 27 5 L P ,l..:.
0.04 e :
(]
(3 B FI e
il xr

0.00 ~-ARE.08, inasm; .

=6

=30 0 30
VIEW ANGLE

FEB/APR 98 VIRS CH1 VIEW ANGLE
STD ANGLE DEPENDANCE

T p1.%

VIEW ANGLE

24



FEB 98 VIRS CH2: VIEW ANGLE
EXANMPLES OF ORBITAL MEAN

A2,%

0.8 7Fey

0.6 -

VIEW ANGLE

=60 =30 0 30 60

FEB/APR 98 VIRS CH2 VIEW ANGLE
MEAN ANGLE DEPENDAMNCE

A2,%

ANl o e
AR R T
)~ & e 1 ot
PP SR .k ot i
g i
= Anun L
a8 Yo,
s -,
= e
2

0.73

—-60 =30 0 30 60

VIEW ANGLE

APR 98 VIRS CH2: VIEW ANGLE
BEXAMPLES OF ORBITAL MEAN

Ao, %

0.65 1 i

0.60 1
0.55 Apr 08 [ﬂﬁ GWI

P 42 (04 GMT;.

VIEW ANGLE

=60 =30 0 3D 60

FEB/APR 928 VIRS CH2 VIEW ANGLE
STD ANGLE DEPENDANCE

T p2.%

008 | SHEBER

—GD —3D 0 30 60

VIEW ANGLE

CH2 ORBITAL MEAN ANGLE DEPENDENCE

25



CH2/4 TIME/VIEW ANGLE PCA
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CH1/5 TIME/VIEW ANGLE PCA
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CH2 TIME SERIES OF VT-PCs
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PCs IN DIFFERENT CHANNELS:

CORRELATION
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CH2 TIME/R, PCA
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CH2 TIME SERIES OF R, T-PCs
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CH2 TIME/DR PCA
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CH2 TIME SERIES OF DRT-PCs

FEB 98 ¥IRS CH2 ARs
ARST PRIMCIPAL COMPONENT

APR 98 VIRS CH2 AR:
ARST PRIMCIPAL COMPONENT

g

OREIT NUMEER

&0y &0y
0.4 0.4
0.2 0.2
0.0 ="
-2 -2
-0, 4 -, 4
] 50 100 150 ] 50 100 150
OREIT NUMBER OREIT NUMBER
FEE 98 ¥IRS GH? ARs APR 98 ¥IRS CGH2 ARs
SECOHD PRINCIPAL COMPOHENT SECOHND PRINCIPAL COMPOHENT
g

OREIT NUMEER

FEB 98 ¥IRS CH2 ARs
THIRED PRINCIPAL COMPONEMT

OREIT NUMEBER

APR 98 VIRS CH2 AR:
THIED PRIHNCIPAL COMPONEMT

OREIT NUMEBER

33



	CH2 FEB’98: HISTOGRAMS
	CH2 FEB’98: TIME
	CH2 FEB’98: VIEW ANGLE
	CH2 FEB’98: R4
	CH2 FEB’98: DR=R4-R5
	CH2 FEB’98: LATITUDE
	CH2 APR’98: HISTOGRAMS
	APR’98: TIME
	CH2 APR’98: VIEW ANGLE
	CH2 APR’98: R4
	CH2 APR’98: DR=R4-R5
	CH2 CH2 APR’98: LATITUDE
	CH1:  HISTOGRAMS
	CH1: TIME
	CH1: VIEW ANGLE
	CH1: R4
	CH1: DR
	CH1: LATITUDE
	CH1 ORBITAL MEAN ANGLE DEPENDENCE
	CH2 ORBITAL MEAN ANGLE DEPENDENCE
	CH2/4 TIME/VIEW ANGLE PCA
	CH1/5 TIME/VIEW ANGLE PCA
	CH2 TIME SERIES OF VT-PCs
	PCs IN DIFFERENT CHANNELS:  CORRELATION
	CH2 TIME/R4 PCA
	CH2 TIME SERIES OF R4T-PCs
	CH2 TIME/DR PCA
	CH2 TIME SERIES OF DRT-PCs

